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Short Communication

The first record of Bruchophagus sophorae (Hymenoptera: Eurytomidae) developing in
seeds of Styphnolobium and Sophora (Fabaceae) in Turkey, France, and Kazakhstan
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Abstract: The phytophagous chalcid wasp Bruchophagus sophorae (Hymenoptera: Chalcidoidea: Eurytomidae) is redescribed and
illustrated. B. sophorae is recorded for the first time in Turkey and France, from seeds of Styphnolobium japonicum, and from Kazakhstan,
from seeds of a new host plant, Sophora alopecuroides. New data on the biology, the stages of oviposition, and the distribution are given.
Details of the oviposition of B. sophorae into the pods of S. japonicum are described for the first time.
Key words: Bruchophagus, phytophagous, Eurytomidae, Styphnolobium, Sophora, Turkey, France, Kazakhstan

The genus Styphnolobium Schott consists of 7–8 species
of trees and shrubs, formerly included in the genus Sophora
L. of the family Fabaceae (Sousa and Rudd, 1993). Some
Sophora and Styphnolobium species are used in medicine,
as they contain various bioactive ingredients, including
alkaloids (Küçükboyaci et al., 2011). The Japanese pagoda
tree, Styphnolobium japonicum (L.) Schott (or Chinese
scholar tree, pagoda tree; syn. Sophora japonica L.),
belonging to the family Fabaceae, is a common ornamental
tree in Europe, North America, and South Africa, and it is
widely distributed in Turkey, especially in Central Anatolia
(Chamberlain, 1970; Sousa and Rudd, 1993). S. japonicum
is a widely introduced woody plant with its origin in
Southeast Asia (China, Korea, and introduced to Japan),
and it is grown and cultivated around the world, especially
in Europe (Kollar, 2012). The first record of S. japonicum
in Europe was in 1747, and the first planting in Slovakia in
1840 (Machovec et al., 2000; Gregorova et al., 2004).
The phytophagous chalcid wasp Bruchophagus sophorae
Crosby & Crosby, 1929 (Hymenoptera, Eurytomidae) is a
dangerous pest of the seeds of S. japonicum (Zerova, 1985;
Zerova and Seregina, 1994; Noyes, 1998). For example, in
Serbia the damage to seeds of S. japonicum was recorded
as being from 2.88% up to 97.86%, the average damage was
50%–70% (Mihajlovich, 1983).
The chalcid wasp B. sophorae has southeastern origins
and has been described as being from China (Crosby
and Crosby, 1929), but later this species has been widely
recorded in Europe: Serbia (Mihajlovich, 1983), Slovakia
* Correspondence: ufensia@gmail.com

(Grubik, 1992; Hrubik and Vookova, 1993), Bulgaria
(Stojanova, 1997, 2004, 2007), Hungary (Erdos, 1960;
Szelenyi, 1961), Romania (Popescu and Fusu, 2003),
Germany (Rheinheimer and Hassler, 2013), Ukraine,
and Georgia (Zemkova, 1980; Zerova and Seregina, 1994;
Zerova, 1985, 1995).
In Ukraine, the chalcid wasp B. sophorae was also
recorded as developing in seeds of Cladrastis colutea
(Michx.) C.Koch (Fabaceae) (Zemkova, 1980). Plants
of C. colutea were introduced from North America into
the Botanical Gardens in Ukraine (Kiev), together with
plants of S. japonicum from Southeast Asia (Zerova, 1985;
Zerova and Seregina, 1994). New records of the chalcid
wasp B. sophorae from Turkey, France, and Kazakhstan are
provided here.
The material was studied under a Leica S8APO
stereoscopic binocular microscope and microphotos were
taken using Leica DMLB2 and Leica Z16APO microscopes.
A Sony HDR-CX240E video camera was used for video
recording. Mature seed pods of S. japonicum were collected
in Ankara, Turkey, in November–December 2015.
Observations of B. sophorae were undertaken under
standard laboratory conditions (+25 °C room temperature)
in June–July 2016 when they emerged from pods of S.
japonicum.
The identification of the species was conducted
according to the identification keys in Zerova (1995).
The material is deposited in the collection of the I. I.
Schmalhausen Institute of Zoology in Kiev, Ukraine
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(SIZU) and Nazife Tuatay Plant Protection Museum of
the Plant Protection Central Research Institute, in Ankara,
Turkey (PPCRI).
Bruchophagus sophorae Crosby et Crosby, 1929
(deposited in SIZU and PPCRI): TURKEY: 95 ♀♀, 83 ♂♂,
Ankara, Yenimahalle, 39°57ʹ19ʺN, 32°48ʹ19ʺE, pods of
Styphnolobium japonicum coll. 20.XI.–25.XII.2015, wasps
emerged 10.VI–25.VII.2016 (coll. V. Fursov); UKRAINE:
138 ♀, 34 ♂, Kyiv District, Bela Tserkov, Dendrological
Park Alexandria, ex seeds Sophora japonica, coll. 1979,
emerged (coll. Galkin); 16 ♀, 26 ♂, Zaporozhie District,
Vasilievka, ex seeds Sophora japonica, coll. 9–11.XI.1984,
emerged 1–8.V.1985 (coll. V. Tolkanitz); 2 ♀, 1 ♂, Kiev,
Borispol, State Quarantine Inspection, ex (?) France,
ex seeds Sophora japonica, 4.VII.1984 (coll. unknown);
GEORGIA: 2 ♀, 3 ♂, Tbilisi, Botanic Garden, ex seeds
Sophora japonica, 7.IV.1983 (coll. I. Hodzhevanishvili);
FRANCE: 105 ♀, 76 ♂, Lyon, 25.12.1998, ex seeds
Sophora japonica, em. 12–15.IV.1999 (coll. V. Fursov);
KAZAKHSTAN:1 ♀, 1 ♂, Karaganda District, ZhanaArka, 27.VI.1959, ex seeds Sophora alopecuroides (coll. M.
Kozlov); 1 ♀, Alma-Ata District, 200 km North Alma-Ata,
right bank of river Ili, near village Bakanas, 27.VIII. 1969,
ex seeds Sophora alopecuroides (coll. Dzhanokmen).
Female (Figures 1, 3, 5, 7–12). Body length 2.6–2.8
mm. Head, mesosoma, and metasoma black; antenna
black, only basal part of scapus and top of pedicel and
anellus yellowish; all coxae black; hind tibia, except apex,
black; fore and middle tibia mostly black, near apex dark
yellow; tibia lighter than femur, only in middle part dark;
tibia yellow, except apical dark segments.
In dorsal view, head wider than pronotum (65:70); with
same fovea sculpture like on mesosoma, only face over
clypeus with unclear radial striation. In frontal view, head
wider than high (13:9), cheek on edge smoothly rounded,
with unclear carina, cheek slightly longer than distal length
of eye. Clypeus unclearly separated, with straight external
edge. Antenna attached over middle of face, slightly
above lower edge of eye; scape not inflated, 5-segmented
funiculum and 3-segmented clava; all funicular segments
longer than wide, 1st funicular segment twice as long as
wide; 2nd–5th segments nearly 1.5 times longer than wide;
funicular pubescence short, weakly visible.
Head and mesosoma with little fovea sculptured.
Mesosoma visibly convex (in lateral view), pronotum nearly
3.0 times wider than long, down part of mesepisternum
unconvex, with small horn before middle coxae, edges of
mesepisternum slightly sculptured. Propodeum in central
part with unclear striation and small fovea sculptured.
Fore coxa with cavity on external part. Marginal vein as
long as postmarginal vein, radial vein slightly shorter than
marginal and postmarginal vein.
Metasoma shorter than mesosoma, nearly as long as
mesosoma without pronotum; 2nd–4th tergites of same
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length, 1st tergite smooth, shiny, 2nd–5th tergites with
weakly visible sculpture, 6th tergite with very dense
sculpture.
Male (Figures 2, 4, 6). Body length 2.0–2.7 mm. Color
similar to that of female. Metasomal petiolus longer than
hind coxa. Antenna with 4-segmented funiculum and
3-segmented club; antennal segments distinctly separated,
especially 1st segment with very narrow junctions with
other segments. Funicular pubescence dense; length of
funicular setae slightly more than width of funicular
segments.
The species is close to S. glycirrhizae Nik., from which
it differs in longer postmarginal vein, nearly as long as
marginal vein, elongated funicular segments of female
and convex funicular segments of male. B. sophorae is also
close to S. robiniae Zer., but differs in elongated funicular
segments of both sexes, and sculpture of propodeum,
with middle carina present in S. robiniae, but absent in B.
sophorae (Zerova, 1995).
From our observations in Turkey, the chalcid wasp B.
sophorae is a univoltine phytophagous species developing
in seeds of the pagoda tree S. japonicum. Adults of B.
sophorae emerge from the seeds of overwintered seed pods,
and fly from the beginning of June until the beginning of
September. In the conditions of central Anatolia (Ankara)
it was observed that oviposition of chalcid wasp B. sophorae
starts in July–August, during the period of flowering and
fruit formation of the pagoda tree, when the young green
fruits, or pods, have a length of about 2–4 cm. The females
lay their eggs inside the immature seeds of the green pods
of S. japonicum and the larvae develop until the end of
vegetative growth. The larvae overwinter inside the mature
seed pods of S. japonicum and pupate in April–May of the
following spring. Adults of B. sophorae emerge in June–
July and make clearly visible emergence holes in the seeds
and seed pods of S. japonicum. These emergence holes can
be used to identify infestation of seeds by the chalcid wasp.
Laboratory experiments to initiate the oviposition of
B. sophorae into the pods of S. japonicum were undertaken
for the first time (Figures 7–12). The behavior of females
of B. sophorae was observed when fresh green immature
pods of the pagoda tree (size about 3–4 cm) were given
to females inside standard glass petri dishes. In our
observations, under laboratory conditions, females of
B. sophorae start oviposition in fresh green pods of S.
japonicum after walking in petri dishes for 10–15 min,
and then they continue, with some breaks, for 1–2 h. Five
stages of oviposition were recorded on video: 1) checking
the surface of a green pod and choosing an oviposition
point with the tip of the abdomen (during 2-3 sec.), 2)
emergence of the stylets of the ovipositor out of their sheath
in preparation for drilling into the seed pods (during
about 30-45 sec.), 3) very quickly insertion of the stylets of
the ovipositor into the pod (during 5-7 sec.), 4) female sits

FURSOV et al. / Turk J Zool

Figures 1–6: Bruchophagus sophorae Crosby et Crosby, 1929. 1 – female, lateral view; 2 – male, lateral view; 3 – antenna of female;
4, 6 – antenna of male; 5 – veins of forewings of female.
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Figures 7–12: Bruchophagus sophorae Crosby et Crosby, 1929. 7–12 – female ovipositing in pod of Styphnolobium japonicum; 8
– stage 1, beginning of oviposition and detection of oviposition point; 9 – stage 2, beginning of drilling; 10 – stage 3, middle of
oviposition with ovipositor inserted; 11 – stage 4, female with ovipositor deeply inserted; 12 – stage 4, abdomen of female with deeply
inserted ovipositor.
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quietly on the green pod with the stylets of its ovipositor
deeply inserted (during 7-10 min.), whilst slowly moving
the abdomen, and laying only one egg inside one seed, 5)
withdrawal of the stylets of the ovipositor from the pod and
their retraction into the sheath after oviposition (during
3-4 sec.) then, finally leaving the place of oviposition.
The host plants are Sophora alopecuroides L. (first
record here), Styphnolobium (Sophora) japonicum (L.)
Schott, and Cladrastis lutea (Michx.) C.Koch (Fabaceae).
It is distributed in Turkey, France, Kazakhstan
(first record here), Serbia, Slovakia, Bulgaria, Hungary,
Romania, Germany, Ukraine, Georgia, and China.
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